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Extended Abstract

Introduction

The world has been experiencing rapid urbanization for more than six decades. Along with the development of
urbanization and the rapid growth of the population, the risk caused by the occurrence of various hazards is
also increasing and expanding; Vulnerability of the urban population also refers to the damage caused by crisis
phenomena to facilities, equipment and human resources. Based on this necessity, identifying and determining
efficient places to build different shelters has been the focus of many managers and planners in recent years.
Also, considering that natural and human disasters can lead to significant casualties and various economic
losses, building a shelter will be an effective and useful way to reduce risks and deal with all kinds of disasters
and protect human lives. In the design of urban shelters, it is very important where they are built, because it
should have the highest possible productivity and efficiency and protect people's lives in times of crisis. This
requires different factors to be considered in its positioning so that the largest possible population can use it as
quickly as possible in times of crisis. Therefore, the construction and use of shelters during wars and even
during natural disasters when buildings may suffer total damage or total destruction and cause irreparable
injuries to life and non-life, as one of the principles of prevention. And the preparation to deal with and prevent
any potential losses and injuries to life and non-life is something that should be given special attention.

Study Area

The city of Sanandaj, as the capital of Kurdistan border province and the location of important administrative
centers, vital and important facilities, enjoys a special strategic position in the west of the country. According to
the population and housing census of 2015, the population of Sanandaj city was 412767 and increased to
448400 in 2021.

Material and Methods

The current research is applied in terms of purpose and descriptive-analytical in terms of methodology based on
library studies and field surveys. in this research Four criteria: compatible uses, incompatible uses, physical use
and safety, as well as effective sub-criteria (centers with support functions (cultural, educational, therapeutic
and sports centers), firefighting centers, industrial and dangerous centers, sensitive centers) and important,
population density, high density points, open and green spaces, main roads, slope and distance from the river)
were identified for locating urban shelters. For spatial analysis, among the proposed models and indicators,
according to the different coefficient of each of the selected indicators in locating the shelter, using the
Hierarchical Weighting Method (AHP) to determine the weight of the index. has been used. A number of 20
related experts and university professors and experts were selected as a sample and using language expressions,
the superiority of one criterion over another criterion was expressed and a matrix of pairwise comparisons was
formed. Finally, a weighted layer has been prepared for each of the effective factors in shelter location. In the
next step, in the layer overlap operation, the prepared layers are placed on top of each other through Weighted
Sum and the weights obtained from the AHP model are also applied, and thus the final map of prioritizing the
optimal locations of the shelter Urban data were obtained and finally analyzed.

Result and Discussion

In order to weight the studied criteria as well as sub-criteria affecting the location of urban shelters in Sanandaj
city, the Analytical Hierarchy Process (AHP) technique was implemented in the form of Expert Choice
software and the results show that the physical criterion with an importance coefficient of 467 0.0 is the most
important and the safety criterion with an importance factor of 0.075 has assigned the least importance in the
process of locating Sanandaj urban shelters from the point of view of passive defense. Also, based on the
application of coefficients and the overlap of information layers in the map resulting from the integration of
effective criteria in locating, the lands are classified in five levels (very suitable, suitable, relatively suitable,
unsuitable, very unsuitable) which is 11.56% Suitable, 4.71% very suitable, 29.56% fairly suitable, 35.97%
unsuitable and 18.19% suitable.

Conclusion

According to the law of the fourth development plan, one of the main axes of the issue of national security is
the discussion of non-active defense. One of the important parts in the discussion of non-active defense is safe
spaces and shelters. In this research, the city of Sanandaj has been chosen as a study sample considering that it
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is one of the important cities with military importance in the west of the country. Based on the review of
scientific sources and the results obtained from surveys, four groups with the criteria of compatible uses,
incompatible uses, physical use and safety, as well as effective sub-criteria (centers with support function
(cultural, educational centers) , medical and sports), fire stations, industrial and dangerous centers, sensitive
and important centers, population density, dense areas, open and green spaces, main roads, slope and distance
from the river) for locating urban shelters, were identified. In order to overlap the layers and create the output
layer in the environment of the geographic information system and using the Spatial Analysis tool and through
the Weighted overlay function, the weights obtained from the Analytical Hierarchy Model (AHP) were
assigned to each of the criteria. And the criteria were put together and finally the location map of the shelters
was drawn. Places in five floors have been obtained in priorities from very suitable to very unsuitable for the
establishment and construction of urban shelters. The central areas of Sanandaj city have a very suitable to

suitable and relatively suitable situation in terms of shelter establishment.
Key words: vulnerability, urban shelter, non-active defense, Sanandaj city.
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